DRAFT: C:\Documents and Settings\perkeyl r\My Document s\ Areas of Responsibility\POC Commi ssi oni ng\ TAB St udy
Docunent s\ 01810. NAVFAC. doc 8/ 23/ 02 10:25 AM UFGS2

SECTI ON 01810
GENERAL COWM SSI ONI NG PROCESSES
PART 1 - CGENERAL

1.1 REFERENCES

1.2 SUMVARY

1.2.1 This Section includes general adm nistrative and procedural
requi rements for the Conm ssioning Process to supplenent other
Di vision 1 conmi ssioning process activity Sections and other Sections
in Divisions 2 through 16 that specify testing of conponents, systens
and assenblies.

1.3 RELATED REQUI REMENTS
1.3.1 Desi gn Intent docunentation, provided by Oaner.
1.3.2 Basi s of Design Docunentation prepared by OB Contractor

1.3.3 The provisions of Section 01330, "Subnittal Procedures" apply to this
Secti on.

1.3.4 The provisions of Section 01781, "Operation and Maintenance Data"
apply to this Section

1.3.5 The provisions of Section 01815, "HVAC Conmi ssi oni ng Processes" apply
to this Section.

1.4 DEFI NI TI ONS

Ei s of Design: Information necessary to acconplish the design
ent, including weather data, interior environmental criteria,
desi gn assunptions, cost goals, and references to applicable codes,
st andards, regul ations, and guidelines.

Ei s of Design: A docunment that records the concepts, calcul ations,
i sions, and product selections used to neet the Omer’s Project
Requi rements (Oaner's Program and Design Intent) an 0 satisfy

appl i cabl e regul atory requirements, standards, and delines. The
docunent includes both narrative descriptions and lists of individual
itenms that support the design process.

i ssioning Authority: The designated person, conpany, or entity who
| ements the overall conm ssioning process.
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m ssioning Authority: An entity identified by the Owmer who plans,
edul es, and coordi nates the comm ssioning teamto inplenent the
nmi ssi oni ng Process.

g

m ssioning Plan: A docunent defining the comni ssioning process,
ch is developed in increasing detail as the project progresses
ough its various phases.

—
>0
=

m ssioning Plan: A docunent that outlines the organization,
edul e, allocation of resources, and docunentation requirenments of
Conmi ssi oni ng Process.

—
=0
(¢)

i ssioning Team Those people responsible for working together in
rying out the conmi ssioning process.

m ssi oning Team The individuals who through coordi nated actions
responsi bl e for inplementing the Conm ssioning Process.

m ssioning Team A group of individuals, each having authority to
on behalf of the entity he or she represents, explicitly organized
o i npl enent the Comm ssioning Process through coordinated actions.

g o] o

—

DB Contractor: Design/Build Contractor who is the prinme contractor
to the Governnent.

ign Intent: A detailed explanation of the ideas, concepts, and

teria that are defined by the Omer to be inportant. This
typically is an expansion of the information provided in the Omer’s
Program

Eer' s Program The docunment that outlines the Omer's overall
ion for the facility and expectations of howit will be used and
oper at ed.

Eer' s Project Requirements: A witten docunent that details the
ctional requirenents of a project and the expectations of how it
wi Il be used and operated. This includes project and desi gn goal s,
neasur abl e performance criteria, budgets, schedul es, success criteria,
and supporting information.

1.5 COW SSI ONI NG TEAM

1.5.1 The Conmi ssioning Team shall consist of, but not be linted to,
representatives of the followi ng entities:

a) The Conmi ssioning Authority.

b) The Omner, including representatives of the NAVFACENGCOM EFA
or EFD Staff, mmjor claimant (including operations and
mai nt enance staff), and facility user (including operations
and nai ntenance staff).

c) DB Contractor, i ncl udi ng t he architectural desi gn

professionals, HVAC design professionals, and electrica
design professionals; [construction nanager] <lnsert another
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term for person in charge of construction operations> and
Contractor's Quality Control manager.

d) First-tier subcontractors, including Mechanical; Electrical;
Automatic  Tenperature Control; Testi ng, Adj ust i ng, and
Bal anci ng subcontractors; and ot her subcontractors,

installers, equi prrent  suppliers, and specialists deened
appropriate by the Conmm ssioning Authority.

1.6 OMER S RESPONSI Bl LI TI ES
The Omer will provide or performthe foll ow ng:

a) Provide Omer's Program and Design Intent Docunentation.

b) Assign operator and mai nt enance personnel and schedule themto
participate in Commissioning Team activities, including but
not limted to the follow ng:

(1) Desi gn and constructi on phase coordi nati on neetings
specified in this Section and in Section 01815, "HVAC

Conmi ssi oni ng Processes.".

(2) Initial Omer training session at initial placenent of
maj or equi pnent .

(3) Mai nt enance orientation and inspection.

(4) Pi pi ng and ductwork test and flushing verification
nmeeti ngs.

(5) Procedures neeting for testing, adjusting and bal anci ng.
(6) Owners training session.

(7) Verification denonstrations.

(8) Fi nal review at acceptance mneeting.

c) Provide qualified personnel for video taping and editing of
trai ni ng sessions.

d) Eleo tape construction progress, including hidden shafts.
e) vide wutility services required for the conm ssioning
cess.
1.7 D/ B CONTRACTOR S RESPONSI BI LI TI ES
1.7.1 The Architectural and Mechani cal Design Professionals shall prepare
the Basis of Design Docunentation and subnit it to the Oawner and
Corrm' oning Authority for approval. See "Mechanical Design

Pr of € onal's Responsibilities in this Specification.

1.7.2 Provide utility services required for the conm ssioning process.
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1.7.3 Mechani cal Design Professional's Responsibilities:

a) Design and specify adequate nmintenance accessibility for
equi prrent .

b) Attend the training sessions for Owmer's operations and
mai nt enance  personnel . Conduct the training session
pertaining to the overview of the system design, the system
design goals and the rationale for equipnent selection and
syst em desi gn.

c) Attend initial neeting with Testing, Adjusting, and Bal ancing
Contractor as schedul ed by Conmi ssioning Authority.

d) Review test procedures subnmitted by the Conmi ssioning
Aut hority.

e) Review testing, adjusting, and balancing report, checklists,
and verification data sheets for system conformance to
contract docunents. Issue a report noting deficiencies
requiring correction to the Commi ssioning Authority.

f) Review test reports for conpliance with Basis of Design
docunent ati on.

g) Review Records (as-built) Docunents for inclusion in final
proj ect docunentati on.

h) Revi ew and approve final conmm ssioning report.
1.7.4 DB Contractor's Quality Control Staff Responsibilities

a) Include comm ssioning requirenents in subcontractor agreenents
to ensure full cooperation in the comm ssioning process.

b) Provide adequate accessibility to installed equipnent for
mai nt enance and conponent replacenment or repair.

c) Assign D/B Contractor representatives with expertise and
authority to act on behalf of the DB Contractor and schedul e
them to participate in Comissioning Team activities,
including but not Iimted to the foll ow ng:

(9) Desi gn and constructi on phase coordi nati on neetings
specified in this Section and in Section 01815, "HVAC
Conmi ssi oni ng Processes. "

(10) Initial Oaner training session at initial placenment of
maj or equi pnent.

(11) Maintenance orientation and inspection
(12) Procedures neeting for testing, adjusting and bal anci ng.

(13) Owners training session.

SECTI ON 01810 Page 4
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(14) Verification denonstrations.
(15) Final review at acceptance neeting.

d) Certifies Wrk is conplete and systenms operational according
to the Contract Docurnent s, including calibration of

instrumentation and controls.

e) Certify that TAB work is conplete, and subnit the final TAB
reports to the HVAC desi gn professional for approval.

f) Evaluate performance deficiencies identified in the test

reports and, in collaboration with entity responsible for
equi prent and system installation, recomend corrective
action.

g) Review and approve final conmi ssioning docunentation.
1.7.5 Em ssioning Authority Responsibilities:
a) Organize and | ead the Conm ssioning Team

b) Prepare a design phase Commi ssioning Plan during design phase,

to detail the extent and activities of the conm ssioning
process including comissioning team organization; schedule;
training; docunent ati on requirenents; and testing,

verification, and quality control procedures.

c) During design phase, review and comment Bidding and Contract
Docurments with respect to their conpleteness in areas relating
to the conmissioning process. Verify that the design phase
Conmi ssioning Plan has been followed and that there are
adequate devices included in the design to properly test,
bal ance, and adjust systenms and to document the performance of
equi prrent and systens. Verify that interfaces between systens
are recogni zed and coordi nat ed.

d) Prepare a construction-phase Comm ssioning Plan. Col | aborate
with the Mechanical, TAB, and Autonmatic Tenperature Controls
Contractors to devel op test and inspection procedures. Include
design changes and scheduled conmissioning activities
coor di nat ed with over al | Proj ect Schedul e. | dentify
responsibilities, by name, firm and trade specialty, for
performance of each conmi ssioning task. Provide a copy of the
construction phase Comm ssioning plan to the DB Contractor.

e) Review, and take appropriate action, submittals from all
subcontractors and suppliers. Verify that the construction
phase Conmmi ssioning Plan has been followed and that there are
adequate devices included in the design to properly test,
bal ance, and adjust systens and to docunent the perfornmance of
equi prrent and systenms. Verify that interfaces between systens
are recogni zed and coordi nat ed.

f) Convene Conmissioning Team neetings for the purpose of
coordi nation, conmunication, conflict resolution, and discuss
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9)

h)

k)

0)

9]

o))

progress status of conmi ssioning processes. Responsibilities
include arranging for facilities, preparing agendas and
at t endance lists, and notifying partici pants. The
Conmi ssioning Authority shall chair these events and prepare
and distribute mnutes to conmssioning team nenbers and
attendees within five workdays of the comm ssioning event.

Convene an initial construction-phase coordination neeting
within 90 days of the award of the Contract for the purpose of
reviewing the conplete conm ssioning process and establishing
tentative schedul es for operations and nai ntenance subnittals;
training sessions; testing; testing, adjusting, and bal ancing
wor k; and job conpletion.

Observe and inspect construction and reporting progress and
defi ci enci es. In addition to conpliance wth Contract
Docunents and Design Intent, inspect equipnment and systens
installation for adequate accessibility for naintenance and
conponent replacenent or repair.

Create project-specific test and inspection procedures and
checkl i sts.

Schedul e, w tness, and docunent tests, inspections, systens
startup, denobnstrations, and training events described in the
Contract Docunents. Include a sumary of deficiencies in the
| ssues Log. See "lssues Log" requirenents in Part 1 Article
" Commi ssi oni ng Docunentation.”

Conpile test data and inspection reports and certificates and
include themin the Systens Manual and Conmi ssioning Pl an.

Certify the date of acceptance for each item of equipnment to
the DB Contractor and Ower for start of the warranty period.

E pdi ately before systenms orientation and inspection convene
initial Oamer training session. The Omer's operations and
mai nt enance personnel, design professionals, and Contractors
shall attend this session. The HVAC design professional shall
present HVAC system Design Intent, Basis of Design, and
installed systens.

Revi ew Project Record Docunments for accuracy with respect to
the installed systens. Request revisions from the DB
Contractor to achieve accuracy.

Ei ew and approve the operations and nmi ntenance nanuals for
rect data and that they follow the specified outline and
format.

Evene t he Conmi ssioning Team for operations and mai nt enance
i ning sessions. Prepare an agenda that follows the outline
in the Systens Mnuals, which shall be included as training
material for participants.

Prepare the Systens Manual .
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r) Prepare the final Conmissioning Report.

s) Assenble the final docunentation, including the Conmm ssioning
Report, the Systens Manual, and Project Record Docunents, and
submit to the Design/Build Contractor and Omer wth
recomendati ons for acceptance for review and accept ance.

1.7.6 QO her First-Tier Subcontractor's Responsibilities: First-tier
subcontractors are identified in Section 01310, "Adm nistrative
Requi renents. " Specific responsibilities for HVAC comm ssioning
process activities are specified in Section 01815, "HVAC
Conmi ssioning Processes.” General responsibilities include the
foll ow ng:

a) Assign representatives with expertise and authority to act on
behal f of the first-tier subcontractor and schedule them to
participate in Conm ssioning Team activities, including but
not limted to the foll ow ng:

(1) Desi gn and construction phase coordi nati on neetings
specified in this Section and in Section 01815, "HVAC
Conmi ssi oni ng Processes. "

(2) Initial Owmer training session at initial placenent of
maj or equi prent .

(3) Mai nt enance orientation and inspection.

(4) Procedures neeting for testing, adjusting and bal anci ng.
(5) Owners training session.

(6) Verification denpnstrations.

(7) Fi nal review at acceptance neeting.

b) Prepare prelinmnary schedule for system orientation and
i nspections, operation and rmaintenance manual subnission,
training sessions, and equipnment startup, for wuse by the
Conmi ssioning Authority. Update schedule on a weekly basis
t hroughout the construction period.

c) Submit copies of submittals, operations and mnaintenance data,
and as-built docunents to the Commissioning Authority.
Identify departures from Contract Docunents so they may be

processed as a deviation submttal.

d) Require cooperation of subcontractors for Comm ssioning Team
activities.

e) Provide information to the Conmissioning Authority for
devel opnent of construction phase Conmi ssioning Plan.

f) Coordinate the systemorientation and inspection follow ng the
initial training session.
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g) Attend initial training session for Owner's operation and
mai nt enance personnel and conduct system orientation and
i nspecti on.

h) Update Project Record Docunments (as-built docunents) on a
daily basis and review wi th Conmi ssioning Authority.

i) Gather operation and nmaintenance data for equipnment and
systens, assenble the data as specified in Section 01781
"Operation and Miintenance Data," and subnmt them to the
Conmi ssi oni ng Aut hority.

j) Denonstrate the operation of each piece of equipnment to the
Omner's operation and mai ntenance personnel and Conm ssi oni ng
Aut hority. Schedul e subcontractors and equi pnent
manufacturer's authorized service representatives as may apply
to denonstrate the operation of the equi pnent and systens.

k) Assist the Conm ssioning Authority in performance verification
testi ng.

1.7.7 Responsi bilities of G her Subcontractors and Equi prent Suppli ers:

a) Attend initial conm ssioning coordination neeting and other
meeti ngs schedul e by the Conmm ssioning Authority.

b) Assign representatives with expertise and authority to act on
behalf of the subcontractor and equipment supplier and
schedule them to participate in Conm ssioning Team activities
when requested to do so by the Conmissioning Authority,
including but not Iimted to the foll ow ng:

(1) Participate in training Owmer's operations and
mai nt enance personnel as schedul ed and coordi nated by
t he Commi ssioni ng Authority.
1.8 COWM SSI ONI NG DOCUMENTATI ON
1.8.1 Basi s of Design Docunentation: The nechanical design professional in

coll aboration wth the architectural and el ectri cal desi gn
professionals of the D)B Contractor shall prepare the Basis of Design
Docunentation, which is the formal listing of all information and
criteria selected to acconplish the design intent. At a mninmm the
Basi s of Design shall include, but is not limted to, the follow ng

a) Indoor dry-bulb tenperature for all occupancy conditions.

b) I ndoor relative humdity for all occupancy conditions.

c) Qutdoor dry-bulb tenperature for each season.

d) Qutdoor wet-bulb tenperature for each season.

e) Cccupancy, hours, functional use, and degree of activity for

all 8,760 hours per year for each activity and/or physical
ar ea.
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f) Lighting power and controls for defi ned | evel s of
illum nation.
g) M scel |l aneous power for al | occupancy and operating

1.8.2

1.8.2.1

h)

0)

P)

o))

X)

y)

condi tions.

Ventilation criteria and effectiveness for all occupancy and
operating conditions.

Speci al internal |oads and ot her owner requirenents.

R-values for exterior envelope, including exterior walls,
roof, w ndows, doors, and other openings in the exterior
envel ope.

Percent age of fenestration or actual area.

Bui I di ng pressurization and infiltration for all occupancy and
operating conditions.

Mai nt enance managenent program
Bui | di ng size, mass, orientation, and characteristics.
Descri ption of the HVAC systens.

HVAC systenis operating pressures and flow rates for norma
occupancy and energency conditions.

HVAC system control strategies for normal occupancy and
energency conditions, including tenperature setpoints.

Codes, standards, and gui deline requirenents.

Air quality criteria.

HVAC noi se and vibration criteria.

Fire and snoke control and life safety criteria.
Energy demand and performance criteria.

HVAC equi pnent and system nmaintainability criteria.
HVAC system and equi pnent quality standards

Air cleaning, both particulate and gaseous.

Conmi ssi oni ng Pl an:

Pr el
shal

m nary Conm ssioning Plan, updated during the design phase,
include, but is not limted to the foll ow ng:
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a)

b)

0)

p)

q)

Plan for delivery of submittals, operations nanual and
mai nt enance nanual materials, and other docunments and the
relati onship to other functions or paynments.

Detail ed description of the organization, |ayout, and content
of document ati on.

Identification of equipnent and systens to be conmi ssi oned.
Detai | ed description of conm ssioning schedul es.

Detailed identification of what nust be conpleted before the
next operation can proceed.

Det ai |l ed description of the responsibilities of each party.
Eai | ed description of the nethods to be used by each party.
Detai |l ed description of the observations to be nade.

Detail ed description of the submttals that are required to
support the comm ssioning process.

Detail ed description of the docunents to be provided along
with the identification of the responsible party.

Detai |l ed description of the verification procedures along with
the identification of the parties involved and the responsible

party.

Detail ed description of the test procedures along with the
identification of the parties involved and the responsible

party.

Detail ed description of the requirenments for training of the
operations and nmaintenance personnel, including required
manual s.

Detail ed description of the requirenents for the Systens
Manual .

Specification of acceptable performance for all equipnent,
systens, and control s.

Sanpl e report fornmats.

Sanpl e docunent / manual fornmats.

1.8.2.2 Desi gn- Phase Commi ssioning Plan: Update the Commrissioning Plan to
i nclude the foll ow ng:

a)

b)

Identify f equi pmrent and systens to be conmmi ssi oned.

Descri be commi ssi oni ng schedul es.
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c) ldentify what nust be conpleted before the next operation
proceed.

d) Describe responsibilities of each party.
e) Describe nethods to be used by each party.
f) Describe observations to be nade.

g) Describe submittals that are required to support
commi ssi oni ng process.

h) Descri be docunent s to be provi ded al ong with
identification of the responsible party.

can

t he

t he

i) Describe verification procedures along with the identification

of the parties involved and the responsible party.

j) Describe test procedures along wth identifying parties

i nvol ved and the responsible party.

1.8.2.3 Constructi on-Phase Comi ssioning Plan: Update the Commi ssioning
Plan to reflect installed equipnent and systen(s) and incorporate
design changes that occurred during the construction phase.
Coordi nate comissioning activities with the overall construction
schedule, and identify parties to perform the conmi ssioning
activities. At a mnimum the Construction-Phase Conmm ssioning

1

1

8.3

8.4

Pl an, detailed in the construction phase, shall include:

a) Method for docunenting changes to appear in as-built records

on a continuous basis.

b) List of al | equi pnment and systens involved in
conmi Ssi oni ng process.

t he

c) Pre-start/start-up checklists for all equipnent and systens

i nvol ved in the conmi ssioning process.

d) A detailed step-by-step procedure for conducting the tests on

each piece of equipnent and system wth provisions
verifying relevant data, recording the results obtained
listing parties involved in each test.

for
and

e) Detailed schedule for conmissioning activities, with specific

dates consistent with overall construction schedul e.

Test and | nspection Plans and Reports: Conpile test and inspection
plans, test and inspection reports, and test and inspection
certificates and include themin the Systens Manual and Conmi ssi oni ng

Pl an.

Certificate of Readiness: Commissioning Authority shall certify that

equi prent and systens, including controls, that are involved in
conmi ssioning process have been correctly installed, started

t he
as

specified, and tested, adjusted, and balanced. Conpleted pre-start
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DRAFT: C:\Documents and Settings\perkeyl r\My Document s\ Areas of Responsibility\POC Commi ssi oni ng\ TAB St udy
Docunent s\ 01810. NAVFAC. doc 8/ 23/ 02 10:25 AM UFGS2

and start-up checklists signed by the responsible parties shall
support this certificate.

1.8.5 Test Checklists: Signed checklists covering each conpleted test,
cont ai ni ng. The checklist shall be specific for each individual
pi ece of equipnment, subsystem or system and shall include the
foll ow ng:

a) Nane and identification code of tested item
b) Time and date of the test.

c) Individuals present for test.

d) Calibration of sensors and sensor function
e) Control sequence.

f) Strength of control signal for each setpoint at specified
condi tions.

g) Responses to control signals at specified conditions.

h) Sequence of response(s) to control signals at specified
condi tions.

i) Electrical demand or power input at specified conditions.
j) Power quality and rel ated neasurenents.
k) Actual flow rates at specified conditions.

I) Inlet and outlet tenperatures of all fluid streans at
speci fied conditions.

m Inlet and outlet pressures, or pressure drops, of all fluid
streans at specified conditions.

n) Responses to defined tenporary upset of system operation

0) Interaction of auxiliary equi pment such as water treatnent.
p) Trend | ogs.

q) Deficiencies.

1.8.6 Corrective Action Documentation: Docunent corrective action taken
for equipnent and systens that fail test. Include required
nodifications to equipnent and systens and revisions to test
procedures. Retest equi pment and systens requiring corrective action

and docunent retest results. Report and docunment variance from the
defined criteria that is acceptable and requires no nodification

1.8.7 Conmi ssi oni ng Report: Docunent the results of the conm ssioning
process, including the as-built perfornance of the system and
unresol ved issues. The Commi ssioning Report shall indicate the HVAC

SECTI ON 01810 Page 12
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system has been conpl eted according to the Contract Docunents and the
systens are performng according to the final Design Intent. The
Conmi ssi oni ng Report shall include the foll ow ng:

a) Listing and explanation of substitutions, conpromses, or
variances in final Design Intent, Contract Docunents, and As-
Built conditions, and the report may nake recomendations for
resolution. This report shall be used to evaluate the system
and serve as a future reference docunent during operation of
the HVAC system It shall describe conponents and perfornmance
that exceed Design Intent and those that do not neet Design
Intent. It may also include a reconmendation for acceptance or
rejection of the systens.

b) Design Intent document.

¢) Commi ssioning Plan.

d) Verified testing, adjusting, and bal ancing report.

e) Listing of deficiencies outside the scope of the HVAC system
that inpact HVAC system perfornance.

f) Corrective nodification docunentation

g) Accepted performance variance docunentation
h) Pre-start/start-up checklists.

i) Conpleted test checklists.

j) Listing of off-season test(s) not performed and a schedul e for
their conpletion.

1.8.8 Updating Docunentati on: Update system operation descriptions and
equi prent data, including performance data, for training of and
subsequent use by the operations and maintenance staff. Updat ed

document ati on shall be included in Systenms Mnual

1.8.9 | ssue [:]: Create and mmintain an |Issues Log that includes detail ed
descri ons of design, installation, or performance issues that are
at variance with Contract Docunents or the Design Intent docunent
I ssues shall be identified and tracked as they are encountered.
Maintain the Issues Log with status of wunresolved and resolved
i ssues. The followi ng mninmm information shall be docunmented in the
| ssues Log:

a) Docunment the following information at the tinme the issue is
i dentifi ed:

(1) A uni que nuneric or al phanuneric identifier by which the
i ssue may be tracked.

(2) Short, descriptive title of the issue.

(3) Date and time of the identification of the issue.
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b)

c)

(4) Test nunber of the test being perforned at the tine of
the observation, if applicable, for cross-reference.

(5) System equi pment, or assenbly identification to which
the issue applies.

(6) Location of the issue.

(7) Descri ption of the observed design, installation, or
performance issue. Include any information that may be
hel pful in diagnosing or evaluating the issue.

(8) Recommended corrective action.

(9) Identification of the Conm ssioning Team nmenber
responsi ble for corrective action

(10) Expected date of correction
(11) Person docunenting the issue.
Docunent the followi ng informati on when the issue is resol ved:
(1) Date correction conpleted or issue resol ved.
(2) Description of corrective action taken or resolution
I ncl ude description of diagnostic steps taken to

determ ne the root cause of the issue, if any.

(3) Identification of changes to the Design Intent or Basis
of Design that require action

(4) Statenment that the correction was conpl eted and the
systemor assenbly is ready for retest, if applicable.

(5) Person who corrected or resol ved the issue.

(6) Person docunenting the issue resol ution

Issue Report: On a periodic basis, at Ileast for each
Commi ssioning Team neeting, Conmissioning Authority shal
create a witten narrative for review of outstanding issues
and a status update of the Issues Log. As a mninmm include
the following information in the Issues Log and expanded in
the narrative

(1) | ssue nunber

(2) Short, descriptive title of the issue.

(3) Date of the identification of the issue.

(4) Nane of the Conm ssi oni ng Team nenber assigned
responsibility for resolution

(5) Expected date of correction.
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1.8.10 Systens Manual: Conmi ssioning Authority shall conpile the systens
manual which shall include the foll ow ng:

a) Index of conm ssioning docunents notated storage |ocation of
each docunent.

b) Conmi ssi oni ng Report.
c) Final design intent docunents.
d) Record (As-built) docunents.

e) Description of syst ens, i ncl udi ng capabilities and
limtations.

f) Operating procedures for normal and energency nodes of
operati on.

g) Sequence of operations as actually inplenented, with control
systemdata including all setpoints and calibration data.

h) Locations of control sensors and test ports.
i) Seasonal start-up and shutdown procedures.
j) Control schematics and conputer graphics.

k) Complete terminal interface procedures and capabilities for
DDC syst ens.

I) A list of recommended operational record-keeping procedures
including sanple forms, trend |l ogs, or others, and a rationale
for each.

m Mai nt enance procedures.
1.9 SUBM TTALS

1.9.1 Conmi ssioning Pl an: Conmi ssioning Authority shall submit the
Conmi ssioning Plan to the D/B Contractor and Oaner.

1.9.2 Basis of Design Docunentation: The Design/Build Contractor shall
submit the Basis of Design Docunentation to the Ower and
Conmi ssi oni ng Authority.

1.9.3 Sanpl e Test Forns: Conmissioning Authority shall develop and subnit
sanple test report forms that indicate format and content for data
required by test procedures to the OB Contractor and Oaner.

1.10 QUALI TY ASSURANCE

1.10.1 Test Equipnent Calibration Requirenents: Conply with test equipnent
manufacturer's calibration procedures and intervals. Recal i brate
test instruments imediately after instruments have been repaired
resulting from being dropped or damage. Affix calibration tags to
test instrunents.
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1.11 COORDI NATI ON

1.11.1 Preconstruction Meeting: A neeting of the Conm ssioning Team chaired
of the Conm ssioning Authority, to review the scope of comm ssioning
process activities and the Conm ssioning Plan with discussions of the
m | estones, activities, and assignnents of responsibility.

1.11.2 Coordinating Meetings: [ Weekl y] [ Bi -weekl y] [ Mont hl y] <l nsert
frequency> coordi nation neetings of the Commissioning Team chaired
by the Commissioning Authority, to review progress on the
Conmi ssioning Plan, scheduling conflicts, and to discuss strategies
and processes for upcom ng conm ssi oni ng process activities.

1.11.3 Pretesting Meetings: Pretest neetings by the Conm ssioning Team
chaired by the Commi ssioning Authority, to review startup reports,
pre-test inspection results, testing procedures, testing personnel
and instrunentation requirenments, and nmanufacturers' authorized
service representative services for each system subsystem
equi prent, and conponent to be tested.

1.11.4 Testing: Conmi ssioning Authority shall coordinate with testing
personnel and agencies for schedul e and access to w tness testing.

1.11.5 Manufacturers' I nspection and Startup Services: Conmi ssi oni ng
Authority shall coordinate services of manufacturers' inspection and
startup services.

1.11.6 Testing, Adjusting, and Bal ancing: Conmi ssioning Authority shall
coordinate schedule for testing, adjusting, and balancing for
schedul e and access to w tness processes.

PART 2 PRODUCTS (Not used)

PART 3 EXECUTI ON

3.1 CONSTRUCTI ON CHECKLI STS

3.1.1 Fi nal construction checklists for each conponent, equipnent, system
and assenbly, as detailed in Section 01815, "HVAC Conm ssioning
Processes” wll be provided by the Conmm ssioning Authority <Insert
nunber > days after approved shop draw ngs.

3.1.2 Conpl ete the construction checklists for each conponent, equipnent,
system and assenbly as the work is acconplished.

3.2 GENERAL REQUI REMENTS FOR TESTI NG PREPARATI ON

3.2.1 Prerequisites for testing include the foll ow ng:

a) Pre-test inspection of systens, subsystens, equipnent, and
components verify readiness for testing and Certificates of
Readi ness signed and submitted.

b) Systens, subsyst ens, equi pnent , and conponents startup
i nspecti ons, checks, and startup procedures have been
approved. [CBD: who approves? This wll have to be a
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provi sion added to the General and Suppl ementary Requirenents,
not here.]

c) "Defective Wrk" as defined in the Ceneral Conditions of the
Contract for Construction has been corrected.

d) Pretest set points are recorded.
3.3 GENERAL DOCUNMENTATI ON REQUI REMENTS
3.3.1 Pre-Test |nspection Checklists: In cooperation with manufacturers and
installers, develop checklists for wuse in inspecting systens,
subsystens, equi pment, and conponents before startup and testing are
per f or med. Include identification of system subsystem or
equi prent, identification of manufacturer and installer

3.3.2 Certificate of Readiness: Signed by the Contractor and Installer(s),

certifying that systens, subsystens, equipnent, and associated
controls are ready for testing. Prepare certificates on approved
forns.

3.3.3 Prepare Test Data Reports: Record test data, observations, and
neasur enents. Data shall be recorded on photographs, forns, and

other neans appropriate for the application. Record the follow ng
m ni mum i nformation: [Contractor create fornms and submits forms for
approval . The contract fills in forms, CxA observes them doing so
and then approves results.]

a) Test nunber.
b) Date and tinme of the test.

c) Indication of whether the record is for a first test or retest
followi ng correction of a problemor issue.

d) ldentification of the system subsystem assenbl y, or
equi prent .

e) Conditions under which the test was conducted, including (as
appl i cabl e) anbi ent condi tions, set poi nt s, override
conditions, and status and operating conditions that inpact
the results of the test.

f) Expected performance of the systens and assenblies at each
step of the test.

g) Narrative description of observed performance of the system
equi pnent, or assenbly.

h) Notation to indicate whether the observed performance at each
step neets the expected results.

i) Issue nunber, if any, generated as the result of the test.

j) Dated signatures of the person perfornming the test and of the
wi tness, if applicable.
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3.4 GENERAL TESTI NG REQUI REMENTS

3.4.1 Test systens and inter-system perfornance after Construction
Checklists for equipment and conponents of system to be tested have

been approved.

3.4.2 Perform test specified in other Division 1 conm ssioning process
activity Sections and other sections specifying testing procedures

according to approved testing procedures.

a) Verify and test performance using actual conditions whenever

possi bl e.

b) Simulate conditions by inmposing an artificial |oad when
not practical to test under actual conditions and when witten

appr oval for si mul at ed condi tions is recei ved

Comm ssioning Authority. Before simulating conditions,
calibrate testing instrunents. Set and docunent sinul ated
conditions and nethods of sinulation. After test,

settings to normal operating conditions.

c) Alter set points when sinulating conditions is not practical
and when witten approval for is received from Conm ssioning

Aut hority

d) Overwite sensor values with a signal generator when actual
simul ate conditions and altering set points are not practical.
Do not use sensor to act as the signal generator to sinulate

condi tions or overwite val ues.

3.5 <I NSERT ARTI CLE TI TLE>

END OF SECTI ON 01810
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